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(54) ATTRACTION CHUCK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form aluminum, nitride films with 
respective enough thicknesses on the outer peripheral side surfaces 
of the base body of an attraction chuck and the inner wall surfaces of 
its through holes too, by making respectively the outer peripheral side 
surfaces and the inner wall surfaces form angles not larger than a 
specific angle value with the flat surface of the base body, etc. 
SOLUTION: A base body 2 with through holes 1b having their 
openings on a flat surface 2a used as an attraction chucking surface 
1a is formed out of a metal or ceramics. Further, angles a whom an 
outer peripheral side surface 2b of the base body 2 and an inner wall 
surface 2c of the through hole 1 b form respectively with the flat 
surface 2a are made not larger than 80° respectively, and aluminum 
nitride films 3 are deposited respectively on the surfaces 2a, 2b, 2c. 
For example, the through hole 1 b is used as a pin hole for moving an 

object to be chucked attractively or as a gas hole for jetting a helium gas to dissipate the heat of an 
attraction chuck uniformly. Also, the aluminum nitride film 3 is formed by such a vapor phase epitaxy 
method as a PVD and CVD methods. 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s | 10ws me wor( j w hich can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to adsorbers, such as an electrostatic chuck used for immobilization of 
the silicon wafer in semiconductor fabrication machines and equipment, heating, membrane formation processing, etc., 
or a vacuum chuck. 
[0002] 

[Description of the Prior Art] Conventionally, in semiconductor fabrication machines and equipment, the vacuum 
chuck and the electrostatic chuck are used as a stage of a silicon wafer, and since the display flatness and parallelism of 
the processing side demanded in case various micro processing of a wafer is performed in a general vacuum are easily 
realizable, especially the electrostatic chuck is used suitably. 

[0003] Moreover, since [ which has carried out the advancement in precision nearby ] the degree of integration of a 
semiconductor device follows on improving and is required of an electrostatic chuck, the electrostatic chuck made from 
the ceramics is also used increasingly. 

[0004] The thing which such a highly precise electrostatic chuck made from the ceramics incorporated the conductive 
layer which accomplishes an internal electrode into alumina ceramics, and was made to really sinter is known well until 
now (reference, such as JP,62-264638,A). 

[0005] By the way, in the production process of a semi-conductor which performs vacuum evaporationo and dry 
etching, in order to use the halogen system plasma in many cases, using the nature ceramics of alumimium nitride 
excellent in plasma-proof nature is proposed in recent years (reference, such as JP,6-1 5 1 332,A). 
[0006] However, since components other than A1N are contained in the nature ceramics of alumimium nitride, in order 
to raise plasma-proof nature more, it is necessary to make alumimium nitride into a high grade and the substantia 
compacta as much as possible. And the alumimium nitride film obtained by vapor growth agrees in such a demand, and 
not doing bad influences, such as contamination to a wafer, moreover is also known. 

[0007] Then, after printing the metal paste used as an electrode by the predetermined pattern on green sheets of the 
ceramics, such as an alumina and alumimium nitride, carrying out the laminating of this and really calcinating, 
obtaining the electrostatic chuck excellent in plasma-proof nature is proposed by forming the alumimium nitride film in 
the front face of this base by vapor growth. 

[0008] Moreover, it is good also as an electrostatic chuck of the structure which used the base as a conductive metal or 
the conductive ceramics, formed the alumimium nitride film in the front face of this base, and was made into the 
insulating layer. 

[0009] Also in which.means, since alumimium nitride film must be a high grade and the substantia compacta, as the 

membranous formation approach, vapor growth is indispensable to it. 

[0010] 

[Problem(s) to be Solved by the Invention] However, in the electrostatic chuck which formed the alumimium nitride 
film in the front face as mentioned above, the alumimium nitride film formed by vapor growth had the fault that the 
film of sufficient thickness was not obtained in the field where a periphery side face, an inner-wall-of-through-hole . 
side, etc. are perpendicular, although homogeneity and the homogeneous film were obtained on the horizontal plane. 
[001 1] That is, although through tubes, such as a gas eye which introduces gas, such as a pin hole for a periphery side 
face existing in an electrostatic chuck, and moving the wafer to which it stuck, and helium, were indispensable, the 
alumimium nitride film formed in the vertical plane of these periphery side faces, inner-wall-of-through-hole sides, etc. 
was very thin. Therefore, by etching of a short time by the plasma, the base was exposed in especially the edge section, 
and there was a trouble of a vertical plane that plasma-proof nature worsened. 
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[0012] Arid the plasma consistency has come it large to become with while with the densification of an integrated 
circuit, and short-time-izing of plasma treatment in recent years. On the other hand, the electrostatic chuck which can 
maintain the outstanding plasma-proof nature for the above-mentioned reason was not obtained. 
[0013] 

[Means for Solving the Problem] Then, this invention puts the alumimium nitride film on these flat sides, a periphery 
side face, and an inner-wall-of-through-hole side, and constitutes adsorbers, such as an electrostatic chuck and a 
vacuum chuck, while it forms the base which has the through tube which carries out opening in the flat side which 
makes an adsorption side with a metal or the ceramics and makes the include angle of the periphery side face of the 
above-mentioned base and an inner-wall-of-through-hole side, and a flat side to accomplish 80 degrees or less, 
respectively. 

[0014] That is, according to this invention, the alumimium nitride film with sufficient thickness also for these periphery 
side face and an inner-wall-of-through-hole side can be formed by having made the periphery side face and inner-wall- 
of-through-hole side of a base into the shape of a upward taper from which a flat side and the include angle to 
accomplish become 80 degrees or less. Therefore, it is very strong to the plasma and the adsorber excellent in 
endurance can be obtained. 

[0015] Moreover, this invention puts the alumimium nitride film on these flat sides, a periphery side face, the 
chamfering-of-the-edge section, and an inner-wall-of-through-hole side, and constitutes adsorbers, such as an 
electrostatic chuck and a vacuum chuck, while it forms the base which has the through tube which carries out opening 
in the flat side which makes an adsorption side with a metal or the ceramics and forms the chamfering-of-the-edge 
section in the boundary of the periphery side face of the above-mentioned base and an inner-wall-of-through-hole side, 
and a flat side. 

[0016] That is, according to this invention, the alumimium nitride film with sufficient thickness also for these periphery 
side face and an inner-wall-of-through-hole side can be formed by having formed the chamfering-of-the-edge section in 
the boundary of the periphery side face of a base and an inner-wall-of-through-hole side, and a flat side. Therefore, it is 
very strong to the plasma and the adsorber excellent in endurance can be obtained 
[0017] 

[Embodiment of the Invention] Taking the case of an electrostatic chuck, drawing explains the gestalt of operation of 
this invention below. 

[0018] The electrostatic chuck 1 shown in drawing 1 is a circular plate, had adsorption side la which lays the adsorbate 
8-ed, such as a semi-conductor wafer, and is equipped with two or more through tube lb used as a gas eye which 
spouts the gaseous helium for the pin hole for moving the adsorbate 8-ed to which it stuck, or soak. And this 
electrostatic chuck 1 consists of a base 2 and alumimium nitride film 3 with which that front face was equipped. 
[0019] The base 2 laid the internal electrode 4 underground into ceramics, such as an alumina and alumimium nitride, 
and equips the base side with the electrode fetch section 5 and the electric supply terminal 6 of this internal electrode 4. 
Moreover, in the base 2, the include angle alpha of flat side 2a which accomplishes adsorption side la, and periphery 
side-face 2b and inner-wall-of-through-hole side 2c to accomplish is 80 degrees or less, respectively. That is, periphery 
side-face 2b and inner-wall-of-through-hole side 2c is the shape of a taper each field turns [ shape ] to the bottom 
Therefore, the alumimium nitride film 3 can be formed in periphery side-face 2b and sufficient thickness also for inner- 
wall-of-through-hole side 2c at the process which forms the alumimium nitride film 3 mentioned later. 
[0020] Here, when it exceeded 80 degrees, the above-mentioned include angle alpha was made into 80 degrees or less 
because periphery side-face 2b and inner-wall-of-through-hole side 2c became near perpendicularly and it became 
impossible to form the alumimium nitride film 3 in sufficient thickness. However, if an include angle is made small 
since futility will increase in processing and substantial adsorption side la will become small, as for the above- 
mentioned include angle alpha, considering as 30 degrees or more is desirable. 

[0021] In addition, the approach of forming inner-wall-of-through-hole side 2c of the above-mentioned include angle 
alpha to a base 2 prepares the configuration grinding stone corresponding to this through tube, and the inner skin of the 
through tube formed beforehand is processed with this configuration grinding stone, and it should just finish it 
[0022] Moreover, the alumimium nitride film 3 is put on flat side 2a [ of a base 2 ], periphery side-face 2b, and inner- 
wall-of-through-hole side 2c, and is formed in all the front faces except a base. 

[0023] This alumimium nitride film 3 can be formed with CVD methods, such as PVD, such as well-known vapor 
growth, for example, sputtering, and ion plating, and plasma CVD, MoCVD, Heat CVD. Although membranes are 
formed, since an alumimium nitride particle meets the flow of the gas of the direction of a vertical at this time, and it 
covers, and it is the shape of a taper periphery side-face 2b of a base 2 and inner-wall-of-through-hole side 2c 'turn 
[ shape ] to a top, an alumimium nitride particle can also cover these fields good, and the alumimium nitride film 3 of 
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sufficient thickness can be formed in them. . 

[0024] Moreover, the alumimium nitride film 3 obtained by the above-mentioned vapor growth serves as 99% or more 
of alumimium nitride purity, and plasma-proof nature becomes high extremely. Therefore, since the electrostatic chuck 
1 of this invention is covered by the alumimium nitride film 3 of a high grade in which the front face had sufficient 
thickness, it can maintain the plasma-proof nature which was excellent over the long period of time. And since 
adsorption side la consists of the alumimium nitride film 3 of a high grade, having a bad influence on the adsorbate 8- 
ed, such as a semi-conductor wafer, can also be prevented. Furthermore, since the alumimium nitride film 3 has high 
thermal conductivity, it can make heat dissipation nature good. 

[0025] Moreover, the range of 0.01 -0.5mm is at best still more desirable, and the thickness t in adsorption side la of the 
above-mentioned alumimium nitride film 3 has 0.2-0.4 goodmm. The reason is deficient in the effectiveness of 
maintaining plasma-proof nature over a long period of time, when Thickness t is set to less than 0.01mm, and it is 
because it is because it li fting-comes to be easy of dielectric breakdown, withstand voltage becomes small, the 
formation time amount of the alumimium nitride film 3 will become long if Thickness t exceeds 0.5mm conversely, 
and productivity worsens. 

[0026] In addition, in this way, since the alumimium nitride film 3 is thin, the include angle of adsorption side la after 
putting the alumimium nitride film 3, and a periphery side face and an inner-wall-of-through-hole side becomes almost 
the same as the include angle alpha in a base 2. 

[0027] If the adsorbate 8-ed is laid on adsorption side la of the electrostatic chuck 1 of such this invention and the 
direct-current high voltage like 1000V is impressed from a power source 7 between the electric supply terminal 6 and 
the adsorbate 8-ed, it will become possible to carry out electrostatic adsorption of the adsorbate 8-ed. 
[0028] In addition, although the example of drawin g 1 showed the structure of the acyclic type equipped with one 
internal electrode 4 in the electrostatic chuck 1, it can also consider as the structure of the bipolar type which is 
equipped with two or more internal electrodes, and was energized to these internal inter-electrode one. 
[0029] Moreover, if the interior of the base 2 which accomplishes the electrostatic chuck 1 is equipped with the 
resistance heating element, heating at high temperature can be carried out and it will become possible to carry out 
heating control of the adsorbate 8-ed, such as a wafer. Similarly, if the interior of a base 2 is equipped also with the 
electrode for plasma generating, it will become possible to impress high-frequency power and to generate the plasma. 
[0030] As an operation gestalt of further others, as shown in drawin g 2 , a base 2 can be formed by electric conduction 
material, such as a metal or conductive ceramics, the alumimium nitride film 3 can be formed in flat side 2a, periphery 
side-face 2b, and inner-wall-of-through-hole side 2c, and the electrostatic chuck 1 can also be constituted. In this case, 
base 2 the very thing serves as the internal electrode, and it can be made to act as an electrostatic chuck of an acyclic 
type by energizing between this base 2 and the adsorbate-ed (un-illustrating). 

[0031] Moreover, the alumimium nitride film 3 of sufficient thickness also for these fields can be formed like the 
example shown in drawin gj. also in this case by making the include angle alpha of flat side 2a of a base 2, and 
periphery side- face 2b and inner-wall-of-through-hole side 2c to accomplish into 80 degrees or less. Moreover, 
thickness t of the alumimium nitride film 3 in adsorption side la is preferably made into within the limits of 0.2-0.4mm 
0.01 -0.5mm. 

[0032] Furthermore, what is necessary is to make it a cross section become curve-like, and just to make it the include 
angle alpha of the tangent and flat side 2a to a curve to accomplish become 80 degrees or less in this case as other 
gestalten of periphery side-face 2b in a base 2, or inner-wall-of-through-hole side 2c, as shown in drawing 3 . 
[0033] Next, other operation gestalten of this invention are explained. 

[0034] The electrostatic chuck 1 shown in drawing 4 makes a perpendicular field periphery side-face 2b of a base 2, 
and inner-wall-of-through-hole side 2c, and forms 2d of chamfering-of-the-edge sections in a boundary with each flat 
side 2a. 

[0035] Therefore, since membranes are flowed and formed while the flow of the gas of the direction of a vertical is 
suppressed by rat tail, periphery side-face 2b, and inner-wall-of-through-hole side 2c in 2d of chamfering-of-the-edge 
sections in case the alumimium nitride film 3 is formed by the radical phase growth method, the alumimium nitride 
film 3 can be formed also in such periphery side-face 2bs and inner-wall-of-through-hole side 2c good. 
[0036] Furthermore, by having 2d of chamfering-of-the-edge sections, even when it collides with other members at the 
time of conveyance of electrostatic chuck 1 the very thing, it is hard to produce a chip, and moreover, exfoliation of the 
alumimium nitride film 3 in the edge section of an adsorption side can be prevented. 

[0037] Moreover, although it can consider as the shape of Rth page as shown in drawing 5 (a), the shape of a C side as 
shown in drawing^ (b), and other various configurations as a configuration of 2d of chamfering-of-the-edge sections, 
in any case, width of face d of 2d of chamfering-of-the-edge sections is made or more into 1/16 to whole base 2 ' 
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thickness D. This is because the width of face d of 2d of chamfering-of-the-edge sections cannot form periphery side- 
face 2b and the alumimium nitride film 3 of sufficient thickness for inner-wall-of-through-hole side 2c less than by 
1/16 to whole base 2 thickness D. 

[0038] Furthermore, 2d of such the chamfering-of-the-edge sections can be formed by carrying out cutting before 
baking, or using and processing a configuration grinding stone after baking. 

[0039] In addition, in the example of drawing 4 , all other parts are the same as that of the example of drawing I . That 
is, a base 2 can carry out electrostatic adsorption of the adsorbate-ed on adsorption side la by laying an internal • 
electrode 4 under the ceramics, such as an alumina and alumimium nitride, equipping a base side with the electrode 
fetch section 5 and the electric supply terminal 6 linked to this, and energizing between this electric supply terminal 6 
and the adsorbate-ed (un-illustrating). Moreover, it is also possible to form two or more internal electrodes 4, and to 
consider as the structure of a bipolar type. 

[0040] Furthermore, base 2 the very thing can be. formed by electric conduction material, such as a metal or conductive 
ceramics, and itself can also be used as an internal electrode. 

[0041] Moreover, the alumimium nitride film 3 is formed by vapor growth, and thickness t in adsorption side la is 
preferably made into within the limits of 0.2-0.4mm 0.01-0.5mm ; 

[0042] Furthermore, as shown in drawin g.! , while making into 80 degrees or less the include angle alpha which 
periphery side-face 2b and inner-wall-of-through-hole side 2c and flat side 2a accomplish as other operation gestalten 
of this invention, it can also have 2d of chamfering-of-the-edge sections as shown in drawing 4 . 
[0043] Moreover, although the above operation gestalt has described only the electrostatic chuck, this invention is 
applicable also to a vacuum chuck. 

[0044] That is, the base which has two or more through tubes for vacuum suction is formed with the ceramics, the 
include angle which a periphery side face and an inner-wall-of-through-hole side, and a flat side accomplish is made 
into 80 degrees or less, or the chamfering-of-the-edge section is formed in the boundary of a periphery side face and an 
inner-wall-of-through-hole side, and a flat side, the alumimium nitride film can be formed in the above-mentioned 
periphery side face, an inner-wall-of-through-hole side, the chamfering-of-the-edge section, and a flat side, and a 
vacuum chuck can be constituted. Since an adsorption side consists of alumimium nitride film of a high grade, this 
vacuum chuck cannot have a bad influence on the adsorbate-ed easily, and since thermal conductivity is high 'it can 
improve heat dissipation nature. ' 
[0045] 
[Example] 

an example 1 - here, the electrostatic chuck 1 shown in drawing 1 and drawing 2 as this invention example was made 
as an experiment, and the experiment which investigates the effectiveness was conducted. 

[0046] First, after carrying out addition mixing of a shaping assistant and the solvent at alumimium nitride powder and 
obtaining a slurry, two or more green sheets with a thickness of 0.5mm are fabricated with a doctor blade method the 
resisti ve paste which mixed and carried out viscosity control of tungsten powder and the alumimium nitride powder to 
one of sheets [ them ] is screen-stenciled, and an internal electrode 4 is formed. 

[0047] And the laminating of the green sheet of two or more sheets is carried out on the above-mentioned resistance 
heating element, and it is 50kg/cm2 at 80 degrees C. The heat conductivity obtained the base 2 with which 100 W/m-K 
and a volume resistivity value consist of 1013 ohm-cm, appearance abbreviation phi8 inch, and nature ceramics of 
alumimium nitride with a thickness of 10mm by performing vacuum cleaning, after carrying out thermocompression 
bonding by the pressure, performing cutting after that and considering as a disc-like plate, and carrying out reduction 
baking at the temperature of about 2000 degrees C. 

[0048] On the other hand, apart from this, the base 2 with which a volume resistivity value consists of 10-3 ohm-cm 

appearance abbreviation phi8 inch, and molybdenum with a thickness of 1 0mm was also manufactured 

[0049] and that to which the include angle alpha which periphery side-face 2b and inner-wall-of-through-hole side 2c 

makes was variously looked like [ that ], and was changed was produced to flat side 2a in these bases 2 

[0050] Next, the alumimium nitride film 3 was formed with the heat CVD method to this base. An aluminum chloride 

ammonia, hydrogen, and nitrogen were used for reactant gas, and the alumimium nitride film 3 was formed under the ' 

reduced pressure like 50torr at the temperature of 800-1000 degrees C. 

[0051] Since a desired dimension was made to the thickness of the alumimium nitride film 3 formed by controlling 
membrane formation time amount, it produced the thing of various thickness. 

[0052] Impressed direct-current 1 000V, the silicon wafer was made to adsorb to the electrostatic chuck 1 of the 
structure of djswmg^ which used molybdenum as the base 2 first and made the insulator layer the alumimium nitride 
film 3 of various thickness among these, and adsorption power was measured. 
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[0053J A result is as being shown in Table 1. From this result, the thickness t of the nitriding ARUNIUMU film 3 in 
adsorption side la has carried out dielectric breakdown of the thing 0.005mm or less easily. On the other hand, 
Thickness t was stabilized by the thing 0.01mm or more, without carrying out dielectric breakdown, and was able to 
stick to it. However, it turned out that the formation time amount of the alumimium nitride film 3 will become long if 
Thickness t exceeds 0.5mm, and productivity gets worse. 

[0054] Moreover, it also turned out that it is easy to treat [ adsorption power or ] as an electrostatic chuck since it is 
related to thickness, and almost fixed adsorption power can be acquired if it is the range whose thickness t is 0.2- 
0.4mm. 

[0055] Even if this inclination was the electrostatic chuck of the structure of drawing 1 which uses the nature ceramics 
of alumimium nitride as a base 2, it was same inclination. 

[0056] Therefore, the thickness t in adsorption side la of the alumimium nitride film 3 is good, and the range of 0.01- 
0.5mm can say that it is desirable and it is good 0.2-0.4mm. 

[0057] In addition, it was the same result even if it used the nature ceramics of an alumina which has metal material, 

such as a tungsten and covar, or an internal electrode as a base 2 of the electrostatic chuck 1 . 

[0058] 
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[0059] next, as an electrostatic chuck 1 of the structure shown in drawing 1 , on flat side 2a of the base 2 which consists 
' of nature ceramics of alumimium nitride, it had the alumimium nitride film 3 whose thickness t is 0.01mm, and 
experimented by actually including that to which periphery side-face 2b and the include angle alpha of inner- wall-of- 
through-hole side 2c were variously looked like [ that ], and were changed in a plasma generator. 
[0060] It connected with the electrode for plasma generating which set the lkW power source in parallel with the 
electrostatic chuck 1 by 13.56MHz in the chamber decompressed like 10Torr(s), and the electrostatic chuck front face 
was etched directly. 

[0061] Since what processed periphery side-face 2b of a base 2 and the include angle alpha of inner-wall-of-through- 
hole side 2c and flat side 2a to accomplish for this result 80 degrees or less in the shape of a taper as shown in Table 2 
formed the alumimium nitride film 3 of sufficient thickness for these fields, it turned out that it has sufficient plasma- 
proof nature to plasma direct exposure 1000 hours made into a target. 
[0062] 
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[0063] Next, it experimented by including in the same plasma generator about the electrostatic chuck which set 
thickness t of the alumimium nitride film 3 on flat side 2a of a base 2 to 0.01mm or more. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



4/19/07 



JP,09-045758,A [DETAILED DESCRIPTION] 



Page 6 of 7 



[0Q64j 4 It turned out that what processed the above-mentioned include angle alpha 80 degrees or less in the shape of a 
tape'r has sufficient plasma-proof nature of 1000 hours or more to the base 2 having exposed what made periphery side- 
face 2b of a base 2, and the include angle alpha of inner-wall-of-through-hole side 2c and flat side 2a to accomplish 
larger than 80 degrees to this result in the plasma exposure of less than 1000 hours. 

[0065] Therefore, it can be said that what made periphery side-face 2b of a base 2 and the include angle alpha of inner- 
wall-of-through-hole side 2c and flat side 2a to accomplish 80 degrees or less, and set thickness t of the alumimium 
nitride film 3 in adsorption side la to 0.01mm or more is good. 

[0066] Moreover, although the quality of the material of the base 2 of the electrostatic chuck 1 was changed into the 
nature ceramics of an alumina equipped with the internal electrode or a tungsten, molybdenum, and covar and the same 
experiment was conducted, it was the completely same result. 

[0067] The base 2 which consists of nature ceramics of alumimium nitride equipped with the internal electrode 4 like 
example 2 example 1 was produced, and 2d of various chamfering-of-the-edge sections was formed in the boundary of 
the periphery end-face 2b and inner-wall-of-through-hole side 2c, and flat side 2a. 

[0068] The alumimium nitride film 3 was formed like the example 1, and it experimented by actually including in a 
plasma generator what set thickness t in adsorption side la to 0.01mm to these bases 2. 

[0069] It connected with the electrode for plasma generating which set the lkW power source in parallel with the 
electrostatic chuck 1 by 13.56MHz in the chamber decompressed like 10Torr(s), and the electrostatic chuck front face 
was etched directly. 

[0070] As shown in Table 3, it turned out that what was made or more into 1/16 has sufficient plasma-proof nature of 
1000 hours or more to the base 2 having exposed what made [ as opposed to / for a result / whole base 2 thickness D ] 
width of face d of 2d of chamfering-of-the-edge sections less than 1/16 by the plasma exposure of less than 1000 hours. 

[0071] 
[Table 3] 




[0072] On the other hand, when the experiment same as the thing using metals, such as nature ceramics of an alumina 
equipped with the internal electrode or a tungsten, molybdenum, and covar, as a base 2 of the electrostatic chuck 1 was 
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condubted, all were the same results as the above. 
[0073] 

[Effect of the Invention] While forming the base which has the through tube which carries out opening in the flat side 
which makes an adsorption side with a metal or the ceramics and making the include angle of the periphery side face of 
the above-mentioned base and an inner-wall-of-through-hole side, and a flat side to accomplish into 80 degrees or less 
according to this invention, respectively as mentioned above The alumimium nitride film of sufficient thickness also 
for the periphery side face and inner-wall-of-through-hole side of the above-mentioned base can be formed by having 
put the alumimium nitride film on these flat sides, a periphery side face, and the inner skin of a through tube, and 
having constituted the adsorber. Therefore, the alumimium nitride film of a high grade can be formed in all the front 
faces except a base, and while maintaining the plasma-proof nature which was excellent over the long period of time, 
the electrostatic chuck of the high performance which did not have a bad influence on adsorbate-ed, such as a semi- ' 
conductor wafer, and was excellent in heat dissipation nature can be obtained. 

[0074] Moreover, while according to this invention forming the base which has the through tube which carries out 
opening in the flat side which makes an adsorption side with a metal or the ceramics and forming the chamfering-of- 
the-edge section in the boundary of the periphery side face of the above-mentioned base and an inner-wall-of-through- 
hole side, and a flat side The alumimium nitride film of sufficient thickness also for the periphery side face and inner- 
wall-of-through-hole side of the above-mentioned base can be formed by having put the alumimium nitride film on 
these flat sides, a periphery side face, and the inner skin of a through tube, and having constituted the adsorber. 
Therefore, the alumimium nitride film of a high grade can be formed in all the front faces except a base, and while 
maintaining the plasma-proof nature which was excellent over the long period of time, it does not have a bad influence 
on adsorbate-ed, such as a semi-conductor wafer, and excels in heat dissipation nature. And even if it collides at the 
time of conveyance etc., it is hard to produce a chip etc., and the electrostatic chuck of high performance can be 
obtained - the alumimium nitride film in the edge section of an adsorption side cannot exfoliate easily. 



[Translation done.] 
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